The name Codiumtomentosum(or its nomenclatural synonym C. dichotomum) has been applied to dichotomous representatives of the genus in the British Isles eier sincethe genus was establishedby Stackhousein 1797.The purpose of this paper is twofold:!to showthat three distinct speciesare involved; and to clarify the nomenclature.
Thallus as in C. fragile subsp. atlanticum. Utricles irregularly cylindrical or more often clavate, frequently with broad constriction at or just below middle, (105 -) 165-325 (-4°°) p. max. diam., 550-1050p. long, usually 2'5-5'5 x long as broad; apices rounded-apiculate; wall of utricle c.l'5p. thick, thicker at apex (-12p.) , prolonging point into mucron up to 68p.long. Hairs (or hair scars) common, one or two per utricle, borne 160-260p. below apex. Gametangia ovoid, oblong, or fusiform, one or two per utricle, each borne on protuberance near middle of utricle (410-S60p. below apex.) Medullary filaments mostly 26-68p. diam.
Type. Huisduinen, Netherlands, 1900, Mrs J. L. Redeke-Hoek (specimen not located). In the absence of the holotype, I have selected as neotype a specimen from Helder, Netherlands, annotated by van Goor, in the possession of Prof. J. Heimans, Hugo de Vries Laboratorium, Amsterdam.
Geographic distribution. Southern England, Scotland (Argyll) Thallus composed of one to several erect fronds arising from br9ad, spongy, basal disk; fronds 20-4°em high in pools, 45-60 (-9°) cm high in deep water, dichotomously branched (to nine orders), dichotomies at times telescoped to give subfastigiate appearance, at other times distant (internodes 57°P AUL C. SILVA 7-8 em long), rarely proliferous; branches mostly terete but frequently flattened at dichotomies, 3-S mm diam. in lower parts, to 8 mm at dichotomies, attenuating to I'S-2 mm at apices, terminal segments often long (S-II em). Utricles cylindrical or slightly clavate, often with hip-like enlargementnearbase,(6S-) 100-200(-27S)P,max. diam., (420-) soo-800 (-10SO) P, long,(3-) 4-7 (-9) x longas broad; apicesroundedor tending to be pointed; apicalwall usually moderately thickened (-44p,) , lamellate, at times introrsely umbonate and/or extrorsely bluntly PQinted. Hairs Thallus composed of one to several erect fronds arising from small, spongy, basal disk; fronds 10-45 cm high, closely dichotomously branched (to 10 orders), often irregularly so, branches frequently bearing simple or forked proliferations; branches terete, tapering from c. 4 mm at base to 1'5-2 mm at tips, terminal segments usually short. Utricles clavate to pyriform, (65 -) 9°-24°(-340)fLdiam., (33°-) 400-650 ( -Iooo)"dong, 1'5-4'5 (-7) x long as broad; apices rounded; apical wall slightly to moderately thickened, 5 to 15 ( -50) fL,lamellate. Hairs (or hair scars) common, numerous, borne on shoulder of utricle 60-11°fL below apex. Gametangia oblong to fusiform, (52-) 60-80 (-96 ) fL diam., 200-290fL long, one to four per utricle, each borne on protuberance one-half to two-thirds distance below apex. Medullary filaments mostly 18-45fL diam. 
DISCUSSION
The presence in the British Isles of a Codiumwith mucronate utricles was first demonstrated by Cotton (1912) ,who described C. mucronatumvar. atlanticum. This entity is herein referred to C. fragile in accordance with the general agreement that the latter is conspecific with C. mucronatum.Taxonomic treatment of C. fragile is complicated by the followingfactors: (i) the species in the broadest sense may be considered a complex assemblageof populations and series of populations, some of which are morphologicallyhomogeneous and others heterogeneous; (ii) evidence is present for hybridization or gene flowbetween plateaus of morphologicaluniformity; (ill) the specieshas by far the most extensive geographic distribution of anyCodium, occurring on all continents; (iv) unusual physiologicaladaptability is implied by the variety of habitats, from the sublittoral to the midlittoral, from surf-swept rocks to quiet shell-mud flats; (v)the specieshas the vigour and adaptability of a weed and is spreading rapidly in such.places as Scandinavia, France and Spain. A complete consideration of C.fragile will be presented in a forthcoming monograph of the genus. For the present account it is sufficientto state that in the British Isles there are two series of populations of mucronate Codium,each relatively uniform morphologically, which I consider best treated as subspecies of C. fragile. The present centres of distribution ofC. fragile are the Pacific and Subantarctic oceans. By far, the greatest morphological heterogeneity occurs in Japan. In fact, almost all subspecies (geographicallydiscrete series of morphologically uniform populations) can be matched by one or more Japanese collections. It is possible that C. fragile subsp. atlanticum was introduced from the Pacific within historical times. According to Cotton (1912, p. II6) it was collected at Bantry Bay by Miss Hutchins (c. 1808?) . Another early collection is one made by Greville on the island of Iona in 1826. Chalmers (Algae Scoticae Exsicc. no. 13, 1826) stated that Codium was unknown in Scotland before 1825, when it was discovered on Iona by Berkeley. This subspecies seems to be spreading: Cotton (p. II9) noted that it probably was established on the Isle of Man in 1900, and the presently cited Northumberland and Swanage collections are the first published English records. (The Swanage record seems out of range and some doubt is thus raised as to the correctness of the locality.) The earliest known collection from Norway is dated 1918 (Hussay near Molde, N. Wille, S).
Codium fragile subsp. tomentosoides seems definitely of very recent occurrence in Europe. It was first collected in Holland in 1900 (van Goor, 1923, p. 133) , Denmark in 1920 (Rosenvinge, 1920, p. 131 These two subspecies of C. fragile are easily 9.istinguishable anatomically. The apices of the clavate-cylindrical utricles of subsp. atlanticum are rounded, extrorsely umbonate, or provided with a very short, usually blunt mucron. The utricles of subsp. tomentosoides tend to be shorter and stouter, have a pronounced median or submedian constriction, and are sharply mucronate.
Subsequent to Cotton's demonstration of C. mucronatum (C. fragile) in the British Isles, the name C. tomentosum remained to encompass the nonmucronate dichotomous forms. That two distinct species are involved has not been recognized heretofore.
Codium tomentosum and C. vermilara differ sufficiently in habit. to be distinguishable in the field with a little practice. In C. tomentosum branching is usually regularly dichotomous and the branches are often fla~tened at the dichotomies; the base of the thallus is thick and terminal segments are often long. In C. vermilara branching is usually somewhat irregular, often proliferous, at times divaricate, and the branches are strictly terete; the base of the thallus is not noticeably thick and terminal segments are usually short. C. tomentosum is often more robust and more distantly branched than C. vermilara. Herbarium specimens are not so readily distinguishable on the basis of habit.
Anatomically the two species are unmistakable. The position of hair scars is significant: in C. tomentosum they are well below the apex and at a constriction, so that the utricle expands above them; in C. vermilara they are usually high on the shoulders of the utricle, or iflower, never at a constriction, so that the utricle tapers rather than expands immediately above them. The average length/breadth ratio isgreater in C. tomentosum than in C.vermilara.Thickened apicesare common in both species: in C. tomentosum ablunt point isfrequently formed while in C. vermilarathe thickening is more uniform. The cylindrical or narrowly clavate utricles of C. tomentosumare in contrast to the clavate or pyriform utricles common in C. vermilara.
C. vermilara is common throughout the Mediterranean (including the Adriatic). In the Atlantic it extends from Morocco to France and the British Isles. Aalesund and Kristiansund in Norway constitute the most northerly records. C. tomentosum,on the other hand, is primarily an Atlantic species, occurring from the British Isles south along France, Spain, and Portugal to Morocco. It occurs in the Mediterranean only along the Algerian coast. Heretofore, C. tomentosum. has been credited with cosmopolitan distribution, but careful study revealsthat more than thirty distinct specieshave been confused under this name.
Separating the two non-mucronate species in the British Isles was much easier than deciding their correct names. Application of the type method was made difficult by the absence of holotypes. The earliest name applicable to a dichotomous Codium would seem to be Hudson's Spongia dichotoma (1762, p. 489) or its isonym Fucus tomentosus (1778, p. 584) . However, as Linda Newton (1953,p. 4°3) has explained,Hudson's binomialsmust be considered illegitimate synonyms of F. elongatus L. (the type of which is referable to Himanthalia),which Hudson cited as a synonym. This unfortunate circumstance resulted from the erroneous citation by Linnaeus of Morison's Fucus spongiosus teres ramosior viridis erectis (1699, p. 647, sect. 15, pI. 8, fig. 7 ), which misled Hudson to cite the Linnaean binomial. Miss Newton concluded, as I have concluded, that Codium tomentosum Stackhouse (1797) may be treated as a new name (rather than a transfer of Fucus tomentosus Hudson) in accordance with Art. 81 of the International Code of Botanical Nomenclature, inasmuch as Stackhouse explicitly excluded Fucus elongatus L. from his concept of Codium tomentosum.
In determining the application of the name Codium tomentosum Stackhouse, one is faced with the problem that Stackhouse had both non-mucronate species in hand, as shown by specimens in the Linnean Society. His description fits either species; the plant figured on Plate VII of his 'N ereis' is very likely C. vermilara. On the basis of the following considerations, however, it seems advisable to fix the application of C. tomentosum as delimited herein: (i) C. tomentosum, rather than C. vermilara, was the basis of treatments given by Turner (18Il, p. I, pI. 135), Harvey (1846, pI. XCIII),and Cotton (1912, p (Ray, 1724,p. 29, no. 4) in Herb. Sherard (OXF) is also representative of C. tomentosum. Hudson had both species in hand, judging from specimens at Kew, the British Museum, and Edinburgh.
Codium vermilara, occurring as. it does in the Mediterranean, might be expected to have been described early. Although no authentic specimens have been located, the identity ofOlivi's Lamarckiavermilara(1792),to judge from the description and figure,seems certain. While the lack of any reference to Olivi raises doubt that Codium vermilara Delle Chiaje (1829) should be considered a new combination, closer study of the rare Delle Chiaje work answers the question. It is clear from Delle Chiaje's choice of epithets in Codiumthat he wasfollowingRafinesque(1810,p. 97),who in turn cited Olivi. Thus it seems proper to use the binomial C. vermilara(Olivi) Delle Chiaje.
SUMMARY
The dichotomous species of Codium in the British Isles are described, compared, and illustrated. These include C. fragile subsp. atlanticum, C. fragile subsp. tomentosoides, C. tomentosum and C.vermilara. 577 STACKHOUSE, J.,1795 -1801 
